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200 



PATIENT ADMITTED TO HEALTHCARE FACILITY OR PATIENT IN 
HEALTHCARE FACILITY PICKS UP AN INFECTION 



OBTAIN MEDICAL HISTORY FROM PATIENT 



202 



OBTAIN SAMPLE FROM PATIENT 



204 



206 



DETERMINE IF INFECTIOUS AGENT PRESENT IN SAMPLE AND 
DETERMINE SPECIES OF ISOLATE FROM PHENOTYPIC TESTS 




208 




YES 



212 



210 



SEND SAMPLE TO INFECTION 
CONTROL FACILITY OR 
LABORATORY FOR SEQUENCING 



PERFORM SEQUENCING 
AT HOSPITAL AND 
PREPARE TO SEND 
SEQUENCE DATA TO 
INFECTION CONTROL 
FACILITY VIA NETWORK 



I 



AMPLIFY FIRST REGION OF DNA LOCATED BETWEEN FIRST SET 
PREDETERMINED PRIMERS 



214 



Z 1 



SEQUENCE FIRST REGION OF DNA 



216 



AMPLIFY AND SEQUENCE SECOND REGION OF DNA LOCATED 
BETWEEN SECOND SET OF PRIMERS 



218 




FIG. 2A 




220 




SEND SEQUENCE DATA, PHENOTYPIC DATA, PATIENT'S 
MEDICAL HISTORY AND PHYSICAL LOCATION TO INFECTION 

CONTROL FACILITY 



222 



STORE SEQUENCE DATA AND MEDICAL HISTORY IN 
CENTRALIZED DATABASE 



224 



DETERMINE IDENTITY OF SUBSPECIES BY COMPARING 
SEQUENCE DATA WITH HISTORICAL SEQUENCE DATA ON 
LOCAL, REGIONAL AND GLOBAL LEVELS 



226 



DETERMINE RELATEDNESS OF SUBSPECIES BY TO HISTORICAL 
SEQUENCE DATA BY CREATING A PHYLOGENETIC TREE FOR 
LOCAL, REGIONAL AND GLOBAL LEVELS 



227 



DETERMINE A PATH OF TRANSMISSION ON LOCAL, REGIONAL 
AND GLOBAL LEVELS USING GEOGRAPHIC/POSITIONAL 
MAPPING AND SEND PATH INFORMATION TO HOSPITAL 



DETERMINE IF VIRULENT SPECIES/SUB-SPECIES AND PROVIDE 
VIRULENCE INFORMATION TO HOSPITAL 



228 



DETERMINE IF OUTBREAK PROBLEM AND PROVIDE OUTBREAK 

WARNING TO HOSPITAL 



I 



230 



232 



234 



SEND UPDATE OF PATIENT'S CONDITION TO INFECTION 
CONTROL FACILITY SERVER AND STORE IN DATABASE 



I 



OBTAIN ADDITIONAL SAMPLES FROM PATIENT AS NECESSARY 
AND REPEAT STEPS 202-232 



FIG. 2B 




302 



304 



306 



BEGIN WITH FIRST REGION OF DNA SEQUENCE DATA 



<- 



IDENTIFY CASSETTES BY COMPARING WITH PREVIOUSLY 
IDENTIFIED CASSETTES FOR THAT SPECIES STORED IN 

DATABASE 



IDENTIFY NEW CASSETTES AND ASSIGN A NEW 
CASSETTE DESIGNATION 



DETERMINE IDENTITY OF ISOLATE BY COMPARING 
SEQUENCE DATA TO STORED SEQUENCE DATA TAKEN 
FROM OTHER ISOLATES 



308 



CALCULATE A COST BASED ON REPEAT MOTIF SIMILARITY: 
INSERTIONS AND DELETIONS OF CASSETTES 



CALCULATE A COST BASED ON INDIVIDUAL BASE-PAIR 
SIMILARITY: POINT MUTATIONS 



310 



312 



CALCULATE TOTAL COST BY WEIGHTING REPEAT MOTIF 
COST AND POINT MUTATION COST 



DETERMINE POSITION OF ISOLATE IN PHYLOGENETIC 

TREE 



314 



316 



REPEAT ANALYSIS STEPS USING SECOND REGION OF 
DNA FOR INDEPENDENT VERIFICATION OR FURTHER 
SUB-SPECIATION 



318 



ASSESS PATH OF TRANSMISSION AND LIKELIHOOD OF 

OUTBREAK 



320 



REPEAT ANALYSIS STEPS ON REGIONAL LEVEL AND 

GLOBAL LEVEL 



FIG. 3 



402 



400 



GAGGAAGACAACAAAAAACCTGGT 



AAAGAAGACAACAAAAAACCTGGC 



B 



AAAGAAGACAACAAAAAACCTGGT 



AAAGAAGACAACAACAAACCTGGT 



AAAGAAGACAACAACAAGCCTGGT 



AAAGAAGACAACAACAAACCTGGC 



AAAGAAGACGGCAACAAACCTGGC 



K 



AAAGAAGACGGCAACAAACCTGGT 



M 



AAAGAAGACGGCAACAAGCCTGGT 



404 



FIG. 4A 



GAGGAAGACAACAAAAAACCTGGTAAAGAAGACGGCAACAAACCTGGCAAAGAA 

GACGGCAACAAGCCTGGTAAAGAAGACAACAACAAACCTGGTAAAGAAGACGGC 

AACAAGCCTGGTAAAGAAGACAACAACAAACCTGGCAAAGAAGACGGCAACAAG 

CCTGGTAAAGAAGACAACAACAAGCCTGGTAAAGAAGACGGCAACAAGCCTGGT 

AAAGAAGACGGCAACAAACCTGGT 
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FIG. 4B 
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SPECIES 



S. aureus 



SUBSPECIES 


A1' 


B7" 


SEQ REGION 1 


ATTCATAGAT... 


ATTAATAGAT... 


SEQ REGION 2 


CGTACTATCC... 


CGTACTATCC... 


SEQ REGION 3 


ATTCGTTATA... 


ATTCGTTATA... 


REGION 1 PRIMERS 






REGION 2 PRIMERS 






REGION 3 PRIMERS 






REPEAT MOTIF RGN 1 


TKJMP.. 


TKJMP.. 


REPEAT MOTIF RGN 2 


ABABA... 


ABBBA... 


REPEAT MOTIF ^GN 3 


TYYT.. 


TYYT.. 


DATE 


June 5, 2000 


Dec 1, 1999 


PATIENT MEDICAL HISTORY 


Hospitalized in New 
York Hospital, June 
2000 for 3 weeks, heart 
surgery... 


Hospitalized in Florida in 1996, treated for 
minor burns 


PATIENT MEDICAL UPDATE 
INFO 


Patient hospitalized 3 
weeks for infection and 
released.... 


Patient died due to infection after two 
weeks... 


LOCATION 


Mt. Sinai Hospital, 
Toronto, Burn Ward 


New York City Hospital, ICU 



S. aureus 



FIG. 7A 



S. AU 


REUS 


SEQ REGION 


REPEAT 1 


REPEAT 2 


REPEAT 3 


PROTEIN A X R 


AATTCGCCTAGG. . 


AATTCCCCTAGG.. 


TAGGCCGT... 


REGION 2 


TTAAAGGCCTGA. . 


GGTTCCAATAAT. . 


GGTTAACC. 


REGION 3 









FIG. 7B 



